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We. GCT ATM BIAK Carbok Company, a 
corporation organized and existing under the 
tews of the Srate of Delaware, United Slates 
©i America, oi 380 Madison Avenue, Nev^ 
York, State of New York United States of 
America, do hereby declare the invention, for 
which we pray thai a patent may be granted 
x-:: us, and the method by which It is" to be 
performed, to be partfcislariv described in 
and by the following stater 
This invention relaxes to the 
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or polymeric materials and pigments and pro- 
Tides an improved method oi agglutinating 
pigments and natural or synthetic rubbers or 
like polymeric easterners. 

This Invention is especially useful m the 
preparation of concentrated * predispersions, 
or " maHterbatches 9 % of a compounding pig- 
mem, such as carbon black or silica^ in a 
polymer base. The master batch may subse- 
quently be further formulated vnth other eora- 
pounding ingredients to make a variety of 
useful products. 

If has long been the practice of the rubber 
industry to incorporate reinforcing pigsnents 
m rubber polymers by vigorous., "high-shear 
miliing in a suitable mixer, for instance a 
Banbury*, until a uniform mixture is ob- 
tained. This process, generally termed <: dry- 
mixing 5 % since the rubber is dried prior to 
pigment mcorrxvrstson therein, has proved 
costly due to its tremendous consumption 
of power and, in most instances does' not 
closely approach the ultimate degree of pig- 
possible. 

- * a process in Braendie's United 
Stages Patent No. 2,769,795 dated November 
6 N 1956, whereby the carbon black is dispersed 
m rubber in iarex form, has found wide use 
b the preparation of carbon black-rubber 
laastcrbatches. WhlU tins is a particularly 
effective process, it is applicable only to 
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those polymers which are obtainable in latex 
torrn, Also, m some instances, when syn- 
thetic rubber is produced io a polymerization 45 
system whicn aces provide a iate>: phase, it is 
coagulated prior to shipment to the robber 
compounder in order to avoid the excessive 
costs incurred In the transportation of latex. 

J>ur present Invention provides a highly 5<J 
effective process for incorporating particulate 
pigments in polymeric materials which avoids 
the disadvantages of dry-mixing yet doss not 
require that the polymer be used in latex 
form. The process has the fun her advantage 55 
of ready adaptability to continuous operation 
and r-quires less eousprnent ihan do alter- 
nate rnastcrtatching techniques, wherebv eco- 
nomic advantages are obtained both in apoa- 
ranis epsr, power requirement and attention 
of the operator In addition to the fcreeoms 
advantages, we cm obtain by our process re- 
tntorcing p 2 grnem -rubber mastsrbatches 
which, when vulcanized* have physical pro- 
perries at least equal to, and in us any cases 
far superior to, those obtained in vulcanizates 
prepared by conventional method, 

In accordance with the present invention 
we have discovered that *pigm< fc &£-poiyffie'' 
masterbatches, characterized by an excellent 70 
aegree 01 pigment dispersion, may be eco- 
nuanealiy prepared by processing the uis- 
ment with wet coagulated rubber or like 
poxymer, hereinafter called Si wet crumb by 
the following cooperative steps in sequence: 75 
1} Pre-mixsiig wet polymer cruiftb par- 
tide^ of the hereinafter specified size 
and moisture content, with* the desired 
amount of pigment in such a manner 
as to obtain an over-all distribution 0? 8^ 
ihe pigment on &e surfaces of the wet 
crumb particle: 
2} Mechanically compacting the pre-mix to 
uniformly fix the' pigment dlstnhuiion 
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and. to espd a pcxtion or the moistnre, 
by vaporisation only, without ksss of 
pigment or of v/ater in liquid form; 
3) Masticating the: resultant mature from 
step 2 to further complete the dispersion 
and incorporation of the pigment in the 
polymer mass and causing occluded 
moisture to be brought to the surface of 
tha mass, white preveutiug vaporization 
of the water or loss of water in liquid 
form, and extruding the moisture-con- 
taming msstscated mass at a tempera- 
ture sufficiently high to cause the con* 
tained moisture to vaporize as the mas- 
tsieated mixture passes from the ex- 
truder. 

More specifically in reference to step 1, 
just noted j we have found that the size and 
drained moisture content of the wet. polymer 
crumb particles are factors critical * to" the 
operation of the present masier- 
the permissible size and 
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polymer, some tunes, for brevity, hereinafter 
referred to as 3: phr % u.e, nana oer 100 
parts of rubber solids). 

Crumb particle she, as referred to herein, 
is determined by screen analysis using stam 
screens of the Tykr Standard sieve 
Although the wet crumb particles 
applicable to the present invention may exist 
in any shape 5 their largest dimension roust 
he such that rise parrides are larger than 
325^ mesh but smaller than 2.5 mesh. 

Generally, for a constant drained moisture 
content, the -maximum permissible sise of 
the crumb panicles decreases as desired pig- 
menr loading increases. Thus, when a low 
pigment loading fix,, 35 phr or leas) is de- 
snrea, n. h possible to use crumb osrddes of 
any size within Use 2,5 to 325 mesh range. 
However, vrl^en the requirement Is for a high 
pigment loading (Le. } 75—150 xOvr). the mzxu 
permissible crumb size lies' wirhk the 



moisture content being dependent on the de- 
shred pigment loading expressed as narts of 
pigment, by weight, per hundred parts 03 



of 6 to 325 mesh, The maximum per- 
^e dimensions of the \vei polymer crumb 
tor various pigment loadings are tabulated 
in the f ofowins Table 1 : 



Figment Loading 
(Phr) 

25 

50 

75 
100 
125 
150 

We have also found that, regardless oi its 
particle ske- the polymer cruxnb subjected 
to this first step in our process should hays 
& drained moisture content (Le. 5 a moisture 
content of the crumb, determined by 



Maximum Permissible Di- 
mension of Wet Crumb 
(mesh number) 
2.5 
3 



dard procedures; after passing the crumb over 
a shaker screen or the like to remove tree 
water) within the range from about 10% to 
65%, by weight- More specifically the, drained 
moisture content of the crumb should be such 
as to give a pigment-wet polymer mix having 
a moisture content of at least 5 but nor 
exceeding- 50% 5 by weight. Preferably the 
moisture content of the mix should net exceed 
about 35%, by weight. 

The premising of the polymer crumb with 
the pigment according to ste^ 1, prior ttf 
mechanically processing the mix In steps 2 
and 5, more fully described below, has been 
found to affect the adequacy of pigment dis- 
persion in the final masterbatch product to 
marked degree and Is, therefore, an essential 
element of the invention, A rotating drum 
mixer provided with flights will accomplish 
the desired result although in will be appar- 
ent to one skilled, in the art that any type 
of mixer which mil effect an over-all dis- 
tribution of pigment on the surface of the 
wet polymer crumb may b$ employed in this 
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step. We have found that mixing rime of 
about 15 minutes in a touting dnmi mixer, h 
usually sufficient to prepare the pro-mix. 

The second ssep in our process is essen- 
tial only when the moisture content of the 
polymer-pigment mix horn stet> I exceed" 
55%, but is advantageous wherever this mois- 
ture content exceeds 5% and is especially 
advantageous when the moisture content ex- 
ceeds .20%. The step, when employed, is 
carried nut In equipment which serves the 
twof-fcld purpose of further Iking the pig- 
ment on the polymer, by gentle mechanical 
action, m zddkjcii to partially removing mois- 
ture, by vaporsssanon only, without the loss 
of pigment, thereby preparing the mix for the 
subsequent step, hereinafter more fully des- 
cribed. 

The above-mentioned • second processing 
step is best accomplished in a dewstezing ex- 
truder-mixer of the interrupted spiral "type 
hut may he carried out in other equipment 
capable of achieving the required evapora- 
tion of moisture and a relatively uniform dis- 
tribution of pigment on the polymer surface 
by mean,? of temperature and mechsnicahv 
applied pressure under the above-noted con- 
ditions. We have obtained particularly favor- 
able results using a dewaterins extruder of 
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the type manufactured and sold by The V I). 
Anderson Co. under the trademark "Ex- 
peikr" and comprising an elongated cham- 
ber in which there is "a coaxiaily-posmoned 
5 shaft carrying discontraoons worms* for fore- 
hig the material under pressure through the 
chamber and having, as the discharge open- 
ing, an extrusion oxrdet: provided with an ad- 
justable cone-shaped control for regulating 
10 the size of the discharge opening. This ap- 
paratus Is adapted to our process by adjust- 
ing the product discharge cone so ' that the 
hrterns; raechaysicatty applied pressure wil! te 
below the point at which liquid water would 
15 be **■ squeezed " from the mb: and lost by 
drainage. Preferably the .mechanically applied 
Is just below the point at which 
ster woold be squeezed from the 
mix. 

2u If liquid water were allowed to drain iroxn 
she apparatus, pigment would also he lost and 
the desired loading in the fins; rnasierbatch 
would out be realised or coxuxoi fable. As 
noted above, this h prevented through control 

25 of too applied pressure by adjusting the cone 
element at: the discharge of the apparatus 
thereby restricting the annular area of the 
discharge, Thus, "by proper adjustment of 
the. cone, the degree of compaction of the 

30 polvmer-iisment mix can be increased over 
rhat amount furnished by mechanical action 
alone. 

As we have previously -stated, it is essen- 
tial io the invention that. In this step of the 

3S process, when employed., moisture be re- 
moved from the mks solely by vaporization 
It is equally essential that vapoilzatios be 
permitted to occur only after the pigment 
has been sufficiently incorporated In the poij- 

40 mer mass to prevent pigment from being car- 
ried-oH with the expelled vapor. Preferably, 
the expcUing of water vapor Is at the point 
where pressure is released as the mix is dis- 
charged from the apparatus used in carrying 

45 ch« this second step/ 

It is also essential that only a partial re- 
moval of moisture be achieved by this second 
stage of the process, since the presence of a 
certain amount of moisture in the mix is re- 

SO quired in the subsequent processing step for 
attaining optimum dispersion of pigment In 
the polymer. Preferably the extradate from 
the dewaterkg extruder, used in the second 
step, should have a moisture content of less 

55 man 20% by weight of the mix but under no 
conditions should the moisture content of the 
extrudate be less than 5%. 

the temperature of the mix within the 
apparatus is not particularly critical bo long 

60 as it is below that at which the polymer would 
be ddeteriously arreted and sufficient heat is 
present to cause elimination > by vaporization 
of the desired amount of water, either while 
wkhia the apparatus or upon discharge there- 

65 from. Usually, the tnlxture will be charged to 



the apparatus at a temperature not exceeding 
1CXF F, and *he discharge temperature, which 
is a function of the discharge pressure set- 
ting, pigment loading and moisture content 
oi the mixture- will usually not exceed about 70 
250 K F, 

As we have previously noted, the pre-mlx 
obtained from step 1 may be fed direetlv to 
the mastication drying steo. more fully des- 
cribed below, without processing in the de~ 15 
watering extruder of the second step, pro- 
vided the moisture content, by weight of the 
mix, does not exceed about 35%, or u.tefer- 
ably does not exceed about 20%/ 

This final step in the integrated process of B0 
our invention comprises tie operations of 
polymer mastication iujQ drying and b pre- 
ferably carried out in apparatus which w!H 
subject the polymer ^pigment mix so high 
shear mixing while preventing the loss of 85 
residual moisture from the mix n&rii the 
product is extruded through dies at the dis- 
charge end. 

One particularly effective apparatus for use 
in carrying out this step is that marketed 90 
under the trade name w Expander-Dryer *\ a 
product of the V. D, Anderson Company, al- 
though it will he clear to <>ne skilled m the 
art that equivalent apparatus adapted to sub- 
ject the mte to the Y&ove-merttioned treat- 95 
men? may be employed, 

This apparatus fust identified also com- 
prises an elongated chamber having a feed 
hopper positioned at one end and an adjust- 
able extrusion outlet positioned at the other 100 
end and a co-axialiy positioned, discontinuous 
worm extending through the chamber for 
advancing the mix under pressure toward the 
extrusion outlet while subjecting the mix to 
high-shear mixing. In operation., the tern- 105 
perature of the material within the apparatus 
will exceed the vaporisation point of water, 
but the mechanical pressure exerted on the 
mixture is sufficiently great to prevent 
vaporization of occluded water and conse- 110 
qnemly the water is maintained in the liquid 
state throughout the mastication, hot L* 
vaporized from the mixture ss the mixture 
passes from the extrusion outlet. 

The extrudate from the dewatering extru- 115 
der of the second step or, under conditions 
previously noted, the pre-mix from step 1, 
is fed into the barrel of the extrusion appara- 
tus where it is picked up and advanced hv the 
series of discontinuous worms. As oreviouslv 120 
noted, the worm arrangement is designed so 
that the: mechanical pressure imposed upon 
the mix is always greater than the Warn pres- 
sure generated by the moisture in the mb;. 
As a result, the moisture is maintained in the 12o 
liquid state along the length of the barrel 
and its not removed by drainage or permitted 
to escape as vapor during the passage of the 
mix through the apparatus. 

As ill the previous s*ep s we nave found that 130 
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it is essentia! thai moisture be expelled soleiv 
by vaporisation, preferably as the product- is 
discharged from die apparatus. In the present 
step, vaporization of moisture only ai the 
discharge end of the extruder Is advantageous 
in achieving optimum Incorp oration of pis- 
pent by a smearing action a* the masierbatch 
is extruded ilxfongb the dies, m addkion to 
rapidly coding the product, thereby prevent- 
ing the degradation of certain heat-sensitive 
polymers which tend to. poiy&ieijze a or other- 
wise degrade, if allowed to remain for a pro- 
longed period of time at the relatively high 
temperatures developed within the appara- 
tus. 

The mastication drying step described 
above is decidedly more emcient in its mi- 
iizadoa of energy than prior art methods in 
which the polymer is dried prior to pigment 
incorporation in a Banbury* or the like. In 
the process of our invention the heat neces- 
sary to vaporise the .moisture, content of the 
mix is generated principally by the mechani- 
cal energy exerted in rise masticating opera- 
tion, Tlius, the moisture content of the ex- 
truded masterbatcfc may be controlled by 
varying the energy used to masticate the mix. 
This may be accomplished by varying the 
discharge extrusion area or by varying the 
rop.m. of the worm shaft or both. If 'addi- 
tional energy is required for vaporisation 
drying, a steam jacket around the extruder 
barrel may advantageously be used. 

The temperature attained in the final ex- 
truder step is subject to considerable varia- 
tion which may he effectively regulated by 
the above-mentioned methods, It "should be 
in excess of 212° F. hut should not be per- 
mitted to increase to that where the par- 
ticular polymer being used would be de- 
I«terfou$Iy affected. However, the heat con- 
cern in the mixture should be sufficient to 
cause adequate vaporization or moisture as 
the mixture passes from the extruder to re- 
sult in a masterbateh dried to a commercial 
useable level In the case of carbon black- 
rubber master/batches, the acceptable moisture 



consent k usually kss than 1% and prefer- 
ably fess than 0.5%, 

'SO t It will be recognised thai the heat sensi- 
tivities of various known polymers adapted 
for use In our present process vary over a 
considerable range and the maximum permis- 
sible temperatures may be controlled accord- 

55 iagly. In using butyl rubber, for instance, we 
have, with advantage, employed temperatures 
within the extruder ranging as high as 400" 

Another marked advantage of our process 
60 over conventional dry mixing methods is its 
applicability to continuous operation, Thus, 
with the present process, production rates 
are higher and operating costs are lower than 
vith previous techniques, 
65 Any polymer which can be produced as 
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a wet crumb may be used in accordance wiih 
our process, including natural rubber and 
synthetic rubbers such as copolymers of 
butadie.ne-styrene, butyl rubber* copolymers 
(e.g.. copolymers of isobutykne-lsoprene?; and 
their halgenated derivatives, polymers of be- 
prene, polymers of butadiene, copolymers * 
ethylene-propylene and copolymers of buta- 
diene-acryionkrile. Mixtures of such ooiy- 
mers may also be employed. As we have* ore- 
viously noted, the main requirements \mo 
mat the polymer crumb be of the herein sued- 
lied size and moisture content. 

Reinforcing pigsncms such as carbon black 
and silica can he successfully dispersed in the 
rubber polymer by our process to preoare 
a masterbateh which subsequently can be 
formulated with other robber compounding 
ingredients. However, if desired, the rubber 
compounding ingredients such as aeeekra- 
tors, antioxidants, smaU amounts of urecess- 
ing oils, etc. may be admixed with the rubber 
and reinforcing pigment during the process, 
preferably dearing the premising' stase 
thereof. 

The selection of reinforcing pigment win, 
to s large extent, depend ou tbound use of 
the rubber product. Presently, carbon biack, 
particularly the type known as furnace carbos 
mack, ss the most widely used reinforcing 
agent in rubber, However,' it is not Intended 
to limit the invention in any way thereto since 
other types of carbon black, for instance cham 
nel blacks and thermal blacks, mav be advan- 
tageously disposed in rubber by our process. 
In addition., low structure furnace* carbon 
blacks, produced by known modifications of 
the furnace process or by subjecting a hi^h 
structure furnace black to known mechanical 
treatment whereby the black is subjected to 
a severe shearing or impact action, may be 
incorporated into rubber using our process. 

These low structure carbon blacks, while 
capable of imparling very favourable charac- 
teristics to rubber, are extremelv difficult to UO 
disperse in rubber, especially butyl Rubber, 
by conventional dry-mixing techniques. For 
example, low structure carbon blacks pro- 
duced by subjecting a high structure black 
to a severe shearing and mipact action can- 
not be satisfactory dispersed in butyl rubber 
in a Banbury mill. However the present 
mvexmon otters an elective and econ-var'c 
method of incorporating those carbon blacks 
in bntyi rubber. ^0 

The amount ^ of pigment which can be 
aggludnated with rubber by our process mav 
range as high as 150 parts per !00 parts of 
rubber, dry weight basis. However, In the case 
Ol carbon black-rubber compositions snitabk* 12~> 
lor tire treads, the preferred proportion of 
carbon black is usually within* the raxtee of 
30 to SO phr. " ^ 

The scope of cur invasion is defined bv 
toe claims appended hereto, but several prac- 150 
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deal applications of our process will be shown 
in the following specific example,, which will 
be underwood to be illustfarive only and in 
no way restrictive of the invention. 
Example I 
-Jn this operation, a carbon blaek-bmyi rub- 
ber masterbateh comprising 100 nans of 
carban black per 100 parts of 
dry weigh- ba:>is 5 was" prepared, 
robber used was a copolymer of 
and isoprene having - a Moonev viscosity of 
71 + (H minmes at 212* F } and about 1.4 
mole nor cent unsaturate, marketed under 
the 'trade name 4< Enjay Butyl 218"'. 

Preceding the operation, the wet butyl 
crumb was drained to remove free water by 
passing the raw material over a shaker screen 
The moisture content of the drained crumb 
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100 nans of 
butyl rubber^ 
d. The butyl 
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was found lo be 44%, by weight. Crumb par- 
ticks within the 8 xnesh to 325 mesh range 
wore selected for the preparation of the 
masterbateh since the desired carbon black 
loading was 100 pbr. 

Measured amounts of the wet crumb and 
dry carbon black were charged into a rotat- 
ing dmm mixer, provided with flights, and 
mixed therein tor a period of 15 miatstes to 
obtain an over-all distribution of the carbon 
black on the surface of the polymer crumb. 

'The carbon black-butyl rubber premie, 
having a moisture content of 28 %, by weight 
of the rmx> was then fed to a dewatering ex- 
trader, specifically a pilot plant model of the 
above -described Ci EspeBer " ; for the second 
processing step. The prerrdx was conveyed by 
a feed worn is-to tie upstream end of the 
chamber housing die compression worms 
whkh gently sheared arid compacted the 
snix 5 and advanced it throng the chamber, 
in this pilot: plant nsodel the chamber was 6 
inches m diameter and 22 inches in 
length -and the compression means consisted 
of a series of discontinuous worms cooperat- 
ing with collars and kaife bar lugs between 
each of the worm segments. The. cone element 
at the discharge of the apparatus as previ- 
ously described, was adjusted to restrict the 
annular area oi the discharge opening so that 
the Internal pressure of the unit was just 
below the point at which liquid water would 
be ' ; squeezed from the mix. If moisture 
were permitted to be removed in th'ss man- 
ner, carbon black would also be lost and the 
desired pigment loading in the final 
batch would act be realised. However, s< 



moisture was removed by vaporization as the 
rrrdx was extruded between the discharge cast- 
ing of the apparatus and the cone element. 

The m&tnre. was fed to the dewaterjag 
extruder at a temperature of 80* R. its 
moisture content being about 28%. The resi- 
dence rime m the extruder was approximately 
45 seconds , and t,he mixture extruded there- 
from was at a temperature of 180° R and 
had a moisture cement of 19,2% by weight. 



The extrudate was thus produced at a rate 
oi 47 pounds per hp hour. 

The extrudste from the step first described 
was fed to the final step of the process, which 
was carried out in a pilot plant model of the 10 
"Expander-Dryer' 5 previously described, for 
further mastication and drving. This ap- 
paratus, as- previously described, comprised" a 
series of d ^continuous worms rotating within 
a cnamber 6 feet long and 4 iacfaes. inside 75 
diameter, provided with .a hea ^exchange 
iacket. 

The worm arrangement and the discharge 
opening of this apparatus were so designed 
umt the mechanical pressure imposed upon 80 
the mix was greater than the steam pressure 
generated by the moisture of the rrd>r> at the 
prevailing temperature, thereby holding the 
water in a liquid state along the entire length 
ot the apparatus, the moisture being vapor- 85 
ized and separated from the mix only as it 
passes trom the extruder outlet. The extent 
of the drying, therefore, depends upon the 
temperamre of the mix orior to bein s ex~ 
traded, which, m torn, Is controlled largely §0 
by the amount of energy used in masticating* 
the mix. 

In this operation, the worm was rotated 
at « constant rate of 210 rp.m. and the ex- 
trusion area at the outlet of the chamber $5 
was so adjusted, in conj unction -with the tem- 
perature of the water passed through the 
heat-exchange jacket that, upon passing from 
the extruder, most of the water* in the mix- 
ture was vaporised, leaving a moisture con- 100 
tent of only GS% by weight. 

The masticating time of the mixture was 
approximately 30 seconds and during this 
period the temperature of the mixture, "enter- 
ing at IS0 c F, 3 rose to $30— 370* F. The J 35 
temperature of the mixture extruded there- 
from was 200* F. sou the production rate 
of the masterbateh was 29 A ponnds per 
horsepower hour. 

The resultant masterbateh was tested for HO 
carbon black dispersion rating bv she light 
xnicroscope method described by William 
RL Hess in an article entitled, "New Tech- 
niques for Evaluating Pigment Dispersions in 
Robber '% published in Robber World, New H5 
York, Volume 145, No. 2, beginning on oaae 
7S, and No. 3, beginning on page SO^ for 
November 1961 and December 1961. res- 
pectively. In this technique the percent go of 
carbon black particles below 9 microns/ dis- 120 
persed in the rubber is determined. The 
dispersion rating of this masterbateh prepared 
by the process of our indention was found to 
be 9S% 5 while that of a control master-batch 
prepared from the identical carbon black 125 
and butyj robber by conventional Banburv 
mixing was only 60%, 

in order to illustrate the significance of the 
characteristic differences between the master- 
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baser; prepared in accotrfsne with the present 
invention and that prepared by conventional 
dry mixing, each of the msssterbatches was 
lurcher compounded fox vulcanization by m~ 
corpora ting therein known compounding in- 
gredients, lis accordance with the redrx* tabr- 
kted feiew in Table 2, by Banburv* Wring, 
and each of the resulting compositions was 
ier identical conditions, 
are set forth in the 



aired and tested under 
10 the results or which 
following Table 3 : 



Table 2 
.Recipe Employed 

15 Butyl rubber - - - 

Carbon black ~ - 

Stearic add - 

Zinc oxide - - - 



Parts (by 
weight} 
100.00 
50.00 
1.00 
5.00 



,7 Necron 60 Registered Trade: 

Mark - - . . . 5.0x3 
■■"■"iilastopar - q 
<::i A!tax Registered Trade 

Mark ~ - - , . L00 
'Ttsads Registered Track 
^ Msrk ~ . L0 0 

Sulfur - L00 
(I) Non-staining extracted nanhthenic ml 
raano&etiired by Humble Oil and Re- 
^ lining Company, 

f2) K*irtcthyI-N > 4-dinkro€CjaBiHn« on inert 
carrier nianufsetnred by Monsanto 
Chemical CcFiipasv, 

(3) 2£~bznzothi&zv\' disulfide manufac- 
tured by R< T. Vanderbllt Comnany. 

(4; TsiTaoaerhyirihsram disulfide xnam*f»c~ 
meed by R, T. Vandertsifc Oanpany, 
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Process 

Rubber Physicals Cured at 290 : ' R 
20 minute cure 
Tensile 
1300 

60 mmme cure 
Tensile 
L3Q0 
Elongation 
Shore Hardness 
Maximum- Tensile 

From the foregoing test resul^ it is ap- 
parenr diat uhc vulcanised rubber composi- 
tion prepared from the rnasterbatch ©reduced 
m accordance with the present invention was 
markedly superior to that prepared from the 
znaster&a&h produced by conventional dry- 

WHAT WE CLAIM XS:~ 
^ I. In the process for prodiscin^ agglntina- 
turns of pigment and polymeric elastomers 
m which a mix of the pigment and the elas- 
tomer is subjected to mastication of drying, 
the steps of iireJiminary mlxmg the pigment 
wttfa dse elastomer in the farm of a wej: crumb 
having & moisture content within the ra^ge 
trom about 10% to about 65% by weight 
ana a particle s&e within the ramre from 
2,5 to 325 mesh Tyler sie*e to produce a 
nrisx having a moisture content of at least 
5% bur not exceeding 50%, by wight 

a. A process for dispersmf pigments in an 
elastomer comprising the steps of prelimin- 
arily mixing the pigment with the elastomer 
m tne form oi a wet crumb having a -moisture 
content ranging from about 10% to about 
*VfUIbv 2Sssr CirteuL o2mws om. 
65%, by weight and a particle size within 
tne range from 2,5 to 325 mesh, Tvler sieve 
and thereafter masticating the mhz while ?t 
at teast 5%, but nor ocoeedisg 35^. 



Dry-Mired 


Present 


Control 


Inveiitk>n. 


2400 


2770 


350 


520 


2690 


3080 


sso 


1050 


655 


630 


55 


60 


2690 


3080 



moisture by weight, in a closed chamber at an 
elevated temperature in excess of 2l2 l: F bu< 
below that at which the polymer is degraded 
and under a pressure adapted to retam the 
moisture sn the mix during masticariori, and 
cxtvudhig the masticated mix from the chatte- 
rer and eliminating water from the mix solely 
as water vapor as the mix oasses from the 
extruder. 

3- The process of claim 2 in which th** 
pigment is preBssinorHy mixed with the wet 
crumb bv rumbling the two together to torn* 
an aaiierttg coating of the pigment on the 
wet crumb particles. * 

. 4 - Tht process of claim 2 in which the 
pigment js preliminarily mixed with the wet 
crumb to term an over-all distribution a? the 
pigmmt adhering to the surface of the wet 
cnimo, the resultant mix having a moistur- 
content exceeding 5% by weight, and sub- 
jecting tne mix, prior to the masrtcarion 
step, to a mechanical compacting rsnder co^ 

bQi^y as vapor, to reduce the moisture con- 
Km i0 not less than 5% bv weight 

The process s f cjsiia" 4 in vmlch the 
compacting step is carried oat by sisec^atjj'-sl 

Sf^l 1 !^^ , chs ? 5 ^,^ extruding 
v3« mi* trotn the chamber, the mix within 
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the chamber being maintained under a mech- pigment is carbon black and the dasiasncr 

anicaBy applied pressure below that at which h "a copoiyiacr of isobutyiene and SsopreW. 
water would be squeezed from the mix and 10. The process of claim 4 <n which the 

die mis is thereafter extruded tinder eondi- moisture content of the mix charged 10 the 

5 lions permitting the elimination of water masticating step is within the range from* at 

solely as water vapor as the mix passes from least: 5% to about 20%. 
the extruder, IL The process of claim 2 in which the 

6. The process of claim 2 in which the moisture content of the. extrodate from the 



20 




25 




CRUXKSRANK & FAIR-WEATHER, 
Chartered Parent Agents* 
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S„ The pruoes^ of claim 2 in which the 
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